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DEEP  DRILLING  AND  DEEPER  OIL  POSSIBILITIES 
IN  ILLINOIS1 

L.  E.  WORKMAN2  and  ALFRED  H.  BELL 

Urbana,  Illinois 

ABSTRACT 

During  the  4  years,  1944  to  1947,  sixteen  oil  test  wells  were  drilled  in  Illinois  to  the  St.  Peter 
sandstone,  of  which  thirteen  penetrated  to  various  formations  below  the  St.  Peter,  two  reaching  the 
basement  rocks. 

Isopach  maps  of  various  formations  between  the  St.  Peter  sandstone  and  the  basement  rocks, 
supplemented  with  cross  sections,  show  the  influence  of  the  Ozark  and  Wisconsin  positive  structural 
areas.  Notable  variations  in  the  stratigraphic  sequence  are  the  disappearance  of  the  Galesville  sand- 
stone and  the  introduction  of  an  oolitic  limestone  in  the  Cambrian  strata  in  central  Illinois. 

Maps  show  the  structure  of  the  Illinois  basin  on  the  top  of  the  St.  Peter  sandstone  and  the  general 
configuration  of  the  basement  surface  so  far  as  known.  Isocons  on  the  St.  Peter  map  show  the  total 
mineral  content  of  water  in  the  St.  Peter  sandstone. 

Some  of  the  geological  factors  that  should  be  considered  in  prospecting  for  oil  in  these  deep  strata 
are  discussed. 

The  geological  situation  with  regard  to  the  possibilities  of  obtaining  oil  by 
deeper  drilling  in  Illinois  was  reviewed  by  the  Illinois  Geological  Survey  in  an 
article  published  in  the  early  part  of  1044.3  Since  that  time  16  wells  have  been 
drilled  in  Illinois  to  test  for  oil  in  the  St.  Peter  or  deeper  formations.  Thirteen 
of  these  wells  tested  below  the  St.  Peter  and  two  reached  the  basement  rocks. 
These  tests  were  at  scattered  locations  along  the  west  side  of  Illinois  from  Madi- 
son to  Hancock  counties  and  in  central  to  northern  Illinois  from  Douglas  to  Lee 
counties.  No  oil  was  obtained  but  it  may  be  of  value  to  summarize  for  the  benefit 
of  further  prospecting  the  geologic  information  now  available. 

Figure  1  shows  the  locations  of  two  geologic  cross  sections,  AB  and  CD7 
drawn  through  15  wells.  One  extends  north-northwestward  from  St.  Louis  to 
southern  Hancock  County,  thence  northeastward  to  northeastern  DeKalb 
County.  The  other  extends  northeastward  from  southwestern  Jersey  County 
to  Kankakee  County,  excepting  that  well  12  is  a  little  more  than  40  miles  south- 
east of  the  general  line  of  section.  The  top  of  the  Glenwood-St.  Peter  sandstones 
is  the  datum  from  which  the  succession  of  strata  are  shown  to  extend  downward 
in  the  cross  sections. 

MT.  SIMON-FOND  DU  LAC  (?)   SANDSTONES 

The  Fond  du  Lac  (?)  is  an  incoherent  sandstone  at  the  base  of  the  sedimentary 
series  in  Illinois.  It  consists  of  very  fine-  to  very  coarse-grained,  pink,  yellow,  and 
white  sand  grains  that  are  somewhat  rounded.  The  Fond  du  Lac  (?)  constitutes 
most  of  the  Mt.  Simon-Fond  du  Lac  (?)  succession,  and  is  very  difficult  to  sepa- 

1  Read  at  the  Eastern  Interior  regional  meeting  at  St.  Louis,  January  15,  1948.  Manuscript  re- 
ceived, June  29,  1948. 

2  Illinois  State  Geological  Survey. 

3  Stewart  Folk,  "Lower  Ordovician  and  Cambrian  Oil  Possibilities  in  Illinois,"  Oil  Weekly  (March 
20,  1944),  and  Illinois  Geol.  Survey  Cir.  106,  pp.  7-1 1. 
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Fig.  i.— Locations  of  geologic  cross  sections  .4Z?  and  CD. 


DEEP  DRILLING  IN  ILLINOIS  2043 

rate  in  the  subsurface  from  the  Mt.  Simon,  which  is  white  and  somewhat  finer  in 
texture.  There  are  here  and  there  thin  beds  of  red,  greenish  gray,  and  dark  gray 
shale  in  the  Fond  du  Lac  (?).  In  the  wells  of  northern  Illinois  that  reach  or  ap- 
proach the  basement  granite,  70-440  feet  of  arkosic  sandstone  is  present  in  the 
basal  Fond  du  Lac  (?).  The  Lamotte  sandstone  of  Missouri  is  equivalent  to  one 
or  both  of  these  sandstones,  and  the  name  Lamotte  is  commonly  applied  to  the 
basal  sand  in  near-by  Illinois.  At  the  location  of  well  4  in  Pike  County  (Fig.  1), 
most  of  the  445  feet  of  sandstone  overlying  the  basement  rock  consists  of  hema- 
tite-coated, recrystallized  sand  that  grades  downward  to  a  basal  65  feet  of  quartz- 
pebble  conglomerate. 

The  most  striking  feature  of  the  two  geologic  cross  sections  (Figs.  2  and  3)  is 
the  great  northeastward  thickening  of  the  Lamotte-Mt.  Simon-Fond  du  Lac 
(?)  sandstones.  These  are  shown  in  Figure  4  to  increase  from  270  feet  at  St.  Louis 
to  2,255  feet  at  Momence,  Illinois  (well  15),  where  the  top  of  the  basement  rock 
was  not  reached  after  drilling  had  penetrated  305  feet  of  arkosic  sandstone.  It 
seems  probable  that  drilling  stopped  not  far  above.  In  northern  Wisconsin,  22,000 
feet  of  red  clastic,  assumably  sediment  of  the  same  age  as  the  the  Fond  du  Lac, 
are  reported.  As  the  thickening  in  Illinois  appears  to  increase  away  from  the 
Ozark  area,  there  is  evidence  of  some  influence  of  the  Wisconsin  upland  in  the 
vicinity  of  the  two  northernmost  wells  shown  on  the  map,  where  the  thickness 
increases  southeastward  from  1,600  to  2,125  feet. 

A  second  prominent  feature  of  cross  section  AB  is  the  granite  hill  at  well  3 
which  rises  about  750  feet  above  the  quartzite  basement  rock  at  well  4.  There  is  no 
Mt.  Simon-Fond  du  Lac  (?)  sandstone  at  well  3,  suggesting  that  the  granite  was 
an  island  in  the  sea  depositing  these  sediments.  Probably  the  basement  surface 
everywhere  was  somewhat  uneven,  similar  to  that  which  may  be  seen  in  the  ex- 
posures of  igneous  rock  under  sedimentary  beds  in  the  St.  Francois  Mountains  of 
southeastern  Missouri. 

EAU  CLAIRE  FORMATION 

The  Eau  Claire  formation  consists  of  sedimentary  rocks  of  a  wide  variety, 
including  dolomite,  limestone,  shale,  siltstone,  and  sandstone.  They  grade  later- 
ally in  short  distances  from  one  to  another  so  that  in  no  two  wells  are  they  alike. 
Most  of  the  rocks  are  glauconitic,  and  fragments  of  linguloid  brachiopods  and 
trilobites  are  common.  The  siltstones  are  commonly  pink,  buff,  and  green,  and 
contain  very  fine  white  to  reddish  brown  mica.  The  dolomites  are  generally 
brown  and  more  or  less  sandy.  The  sandstones  are  commonly  dolomitic  and  fine- 
to  very  fine-grained.  The  shales  are  green,  gray,  and  dark  reddish  gray  to  red, 
with  varying  quantities  of  silt,  mica,  and  sand. 

In  northeastern  Illinois  as  far  west  as  well  9  on  the  index  map  (Fig.  1)  the 
formation  can  be  divided  into  two  parts:  the  lower  half  contains  considerable 
dolomite  that  grades  downward  and  laterally  to  siltstone  and  sandstone,  and  the 
upper  half  consists  principally  of  red  and  green  shale  interbedded  with  sandstone, 
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siltstone,  and  sandy  dolomite.  Locally,  a  water-bearing  sandstone  is  present  in 
the  base  of  the  upper  half.  In  north-central  and  northwestern  Illinois  as  far  as 
Rock  Island  (northwest  of  well  8)  the  Eau  Claire  consists  mostly  of  sandstone, 
but  it  contains  scattered  thin  beds  of  shale  and  some  dolomite,  especially  near 
the  middle. 

Southward  from  Rock  Island  no  data  are  available  until  well  5  is  reached,  but 
it  is  apparent  that  the  dominant  sandstone  gives  way  to  siltstone  and  that  lenses 
of  dolomite  and  some  limestone  become  increasingly  abundant.  Still  farther  south 
the  limestone  and  dolomite  increase  until  at  well  2  they  occupy  almost  all  of  the 
upper  two-thirds  of  the  section,  the  lowest  third  consisting  of  very  fine-grained 
sandstone. 

Cross  section  CD  shows  the  limestone  extending  eastward  as  far  as  east-central 
Illinois  but  disappearing  northward  from  that  area.  The  two  parts  of  the  Eau 
Claire  in  northeastern  Illinois  change  southward  and  southwestward.  The  lower 


Fig.  4. — Isopach  map  of  Mt.  Simon-Fond  du  Lac  (?)  (Lamotte)  sandstone. 
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dolomitic  half  contains  increasing  proportions  of  red  and  green  shales,  then 
decreasing  shale  and  increasing  sand  content  until  it  appears  to  grade  into  the 
sandstone  of  the  lowest  third  of  well  2.  However,  the  upper  half  (which  is  more 
shaly  in  the  north)  appears  to  grade  laterally  into  siltstone  with  dolomite  lenses 
and  finally  becomes  the  limestone  and  dolomite  in  the  upper  two-thirds  of  the 
Eau  Claire  in  well  2. 

All  Eau  Claire  rocks  excepting  the  oolitic  limestones  are  characterized  by  very 
fine  glauconite.  The  sandstones  are  generally  very  fine-grained,  dolomitic,  gray, 
green,  and  brown.  Most  of  them  are  compact  and  some  grade  to  quartzite,  al- 
though there  are  some  lenses  of  incoherent  very  fine-  to  medium-grained  sand. 
The  lowest  sandstone  of  the  Eau  Claire  in  most  of  northern  and  western  Illinois 
is  incoherent  and  somewhat  coarser  than  the  average,  consisting  of  medium  and 
coarse  grains  that  have  on  their  surfaces  a  black  powder  of  extremely  finely  crys- 
talline pyrite  which  gives  the  grains  a  sooty  appearance.  Lingula  fragments  are 
common  in  this  zone. 

The  limestones  are  of  two  types.  One  type  is  pure,  non-glauconitic,  consisting 
of  a  light  grayish  brown  matrix  containing  scattered  to  more  numerous  chocolate- 
brown  medium  to  coarse  oolites.  Most  of  the  thick  sections  of  limestone,  and  some 
thin  lenses,  especially  near  the  top  of  the  Eau  Claire,  consist  of  this  type.  The 
other  type  is  light  gray,  light  green,  light  buff  to  white,  very  fine-grained,  con- 
taining varying  quantities  of  very  fine  sand  and  glauconite.  This  type  appears 
mostly  as  minor  lenses  in  the  midst  of  siltstone.  The  dolomites  of  the  Eau  Claire 
are  grayish  brown  and  very  fine-grained.  Some  contain  silt  grading  to  very  fine 
sand;  others  are  pure.  The  latter  dolomites  commonly  appear  to  be  replacements 
of  oolitic  limestone,  the  oolites  having  been  replaced  by  coarsely  crystalline 
translucent  dolomite  in  the  growth  of  which  the  concentric  structure  has  been 
destroyed  but  the  outer  spherical  shape  has  been  retained. 

The  Eau  Claire  probably  is  the  Bonneterre  formation  in  Missouri  where  it 
consists  largely  of  dolomite. 

The  island  of  granite  at  the  location  of  well  3  appears  not  to  have  materially 
affected  the  characters  of  the  Eau  Claire  sediments  excepting,  possibly,  to  cause 
the  presence  of  hematite  on  the  surfaces  of  some  sand  grains  in  the  upper  Eau 
Claire  sandstones.  The  rock  that  overlaps  directly  onto  the  granite  consists  of 
sandy  dolomite  typical  of  the  upper  part  of  the  formation  in  this  region. 

The  Eau  Claire  thickens  eastward  from  the  Ozark  region  and  southeastward 
from  the  Wisconsin  region,  from  less  than  300  feet  on  the  borders  to  more  than 
650  feet  in  the  southeast  (Fig.  5).  In  the  Ste.  Genevieve  area  of  Missouri,  20  miles 
west  of  the  Mississippi  River  at  T.  6  S.,  R.  7  W.,  Randolph  County,  Stuart  Wel- 
ler4  reported  390  feet  of  Bonneterre.  In  Stoddard  County,  about  40  miles  west- 


4  Stuart  VVeller,  "Geology  of  Ste.  Genevieve  County,  Missouri,"  Missouri  Bur.  Geol.  and  Mines 
2dser.,  Vol.  22  (1928),  p.  39. 
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southwest  of  the  southern  tip  of  Illinois,  a  well  is  reported  to  have  penetrated 
1,272  feet  of  Bonneterre.5  A  well  in  eastern  Indiana,  almost  directly  east  of  well  12 
(Fig.  1),  is  reported  to  have  penetrated  only  600  feet  of  Eau  Claire.6  From  these 
data  it  appears  that  there  may  be  a  trough  of  maximum  thickness  of  the  Eau 
Claire  somewhere  east  of  well  12  and  extending  northeast-southwest  through  the 
Stoddard  County  well. 


Fig.  5. — Isopach  map  of  Eau  Claire  (Bonneterre)  formation. 


GALESVILLE  SANDSTONE 

The  Galesville  sandstone  is  essentially  white  incoherent  sandstone  similar  to 
the  St.  Peter  sandstone.  In  northern  Illinois  it  contains  lenses  or  parts,  especially 
in  the  upper  half,  that  are  cemented  with  brownish  yellow  to  honey-colored  dolo- 
mite. The  non-dolomitic  parts  are  porous,  permitting  enormous  yields  of  softer 

5  Log  of  M.  H.  Marr  el  al,  C.  Barnett  1,  center,  SW.  \,  SW.  £,  Sec.  3,  T.  25  N.,  R.  n  E.,  Stod- 
dard County,  Missouri,  prepared  by  Missouri  Geological  Survey  and  Water  Resources. 

6  Log  of  Ohio  Oil  Company's  May  1,  Sec.  12,  T.  16  N.,  R.  n  E.,  Henry  County,  Indiana,  reported 
by  Ohio  Oil  Company. 
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and  more  potable  water  than  the  waters  from  formations  either  above  or  below 
the  Galesville,  a  peculiarity  that  may  be  due  to  the  original  nature  of  the  water 
or  possibly  to  the  zeolitic  effect  of  the  glauconite  in  sediments  both  above  and 
below.  There  is  no  glauconite  in  the  Galesville.  In  well  12  (Fig.  1)  the  dolomite 
content  is  greatly  increased  so  that  two-thirds  of  the  formation  consists  of  pale 
to  dark  brown  sandy  dolomite.  Here  and  there  brown  oolites  occur  in  the  dolo- 
mite and  sandstone  from  this  well. 

The  thickness  of  the  Galesville  formation  is  generally  150-200  feet  in  northern 
Illinois  as  far  south  as  the  200-foot  isopach  in  Figure  6.  Southward,  however,  it 
thins  and  in  a  short  distance  disappears. 


Fig.  6. — Isopach  map  of  Galesville  sandstone. 

Raasch7  postulates  that  the  Galesville  was  deposited  in  a  broad  and  very 
shallow  basin,  connected  by  rather  restricted  channels  with  the  sea,  into  which 
there  was  so  copious  a  flow  of  fresh  water  that  normal  marine  organisms  could  not 
thrive,  glauconite  could  not  be  formed,  and  argillaceous  material  could  not  be 

7  Gilbert  O.  Raasch,  "Stratigraphy  of  the  Cambrian  System  of  the  Upper  Mississippi  Valley," 
Kansas  Geol.  Soc.  gth  Ann.  Field  Conf.  Guide  Book  (1935),  p.  307. 
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flocculated.  The  first  southward  appearance  of  oolitic  limestone  in  the  Eau  Claire 
in  wells  5  and  12,  the  greatly  increased  dolomite  content  in  the  Galesville  in  well 
12,  the  pronounced  southward  thinning  of  the  Galesville,  and  the  appearance  of  a 
few  oolites  in  the  Galesville  in  well  12,  all  indicate  that  a  line  of  change  of  sedi- 
ments, or  a  barrier,  occurs  probably  not  far  north  of  wells  5  and  12. 

FRANCONIA  FORMATION 

The  Franconia  formation  is  in  many  ways  similar  to  the  Eau  Claire,  having  a 
similar  variety  of  sandstones,  siltstones,  shales,  dolomites,  and  limestones.  In 
the  northern  part  of  the  line  of  cross  section  AB  as  far  south  as  well  7  it  consists 
mostly  of  very  fine-grained  sandstones  grading  to  dolomites  having  shades  of 
green,  pink,  brown,  and  gray,  all  but  the  basal  part  of  which  contains  very  fine- 
grained glauconite.  In  areas  near-by  but  not  represented  in  the  cross  section,  gray, 
green,  red,  and  brown  shales  are  found.  South  of  well  7  the  Franconia  expands 
greatly  and  grades  to  considerable  proportions  of  sandy  dolomite  and  some  lime- 
stone. In  its  entirety  the  Franconia  may  be  divided  into  five  parts:  (1)  basal 
coarse-grained  glauconitic  sandstone;  (2)  lower  sandstone  to  sandy  dolomite; 
(3)  middle  dolomite  to  limestone;  (4)  upper  sandstone  to  sandy  dolomite  toward 
the  north;  (5)  upper  silty  and  partly  sandy  dolomite  with  brown  shale  partings 
toward  the  south. 

The  basal  sandstone  consists  of  a  mixture  of  medium  to  coarse  glauconitic 
sand  cemented  with  buff  dolomite  similar  in  color  to  the  dolomite  in  the  under- 
lying Galesville  sandstone.  The  zone  is  commonly  less  than  5  feet  thick  but  in 
places  is  as  much  as  15  feet  thick.  This  is  the  Ironton  member  of  the  Franconia  in 
Wisconsin,  considered  to  be  the  basal  conglomerate  of  the  formation.  It  serves  to 
identify  the  contact  of  Eau  Claire  and  Franconia  where  no  Galesville  separates 
them. 

The  lower  sandstone  to  sandy  dolomite  is  very  fine-grained  and  contains  much 
very  fine  glauconite.  It  is  variable,  with  siltstones  and  shale  partings  of  various 
colors.  It  is  only  30  feet  thick  at  the  location  of  well  8  but  expands  southward  to 
the  maximum  of  170  feet  in  well  4.  This  may  be  equivalent  to  the  Davis  of  Mis- 
souri as  interpreted  in  Figure  2,  or  it  may  be  only  the  lower  part  of  that  formation. 

The  middle  dolomite  to  limestone  member  at  well  4  consists  of  125  feet  of 
white,  light  gray,  and  brown  lithographic  to  very  fine-grained  limestone  with 
partings  of  dark  brown  shale  and  scattered  oolites.  Southward  in  a  distance  of  9 
miles  to  well  3  the  limestone  gives  way  to  115  feet  of  pure,  white  to  brown,  partly 
oolitic  dolomite  without  shale  partings.  The  structure  of  the  oolites  indicates  that, 
like  the  Eau  Claire,  the  rock  was  originally  limestone  but  was  replaced  by  dolo- 
mite. Farther  south  to  well  2  the  pure  dolomite  grades  to  60  feet  of  brownish  gray 
silty  dolomite  containing  a  few  oolites.  Northward  from  well  4  the  zone  is  repre- 
sented by  a  decreasing  thickness  of  amber-colored  pure  dolomite  that  can  be 
traced  as  far  as  well  8. 

The  upper  sandstone  to  sandy  dolomite  is  similar  to  the  lower  sandstone  to 
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sandy  dolomite.  It  increases  in  thickness  southward,  reaching  the  maximum  of 
150  feet  in  well  5  but  farther  southward  it  disappears  abruptly,  with  no  indication 
of  it  in  well  4.  Whether  it  grades  laterally  into  the  limestone,  as  interpreted  in  the 
cross  section  (Fig.  2),  or  overlaps  the  limestone  and  was  subsequently  removed  by 
erosion  is  conjectural. 

The  top  zone  of  the  Franconia  is  light  brown  silty  and  partly  sandy  very  fine- 
grained dolomite  that  contains  scattered  very  fine  flakes  of  glauconite  and  is 
characterized  by  numerous  thin  partings  of  dark  brown  shale.  Its  thickness  ranges 
between  70  and  00  feet.  It  extends  as  far  north  as  well  6. 

Correlation  of  the  upper  parts  of  the  Franconia  with  formations  recognized 
in  Missouri  is  difficult.  There  is  little  doubt  that  the  basal  coarsely  glauconitic 
sandstone  and  the  lower  sand  and  dolomite  zone  are  in  the  Davis  formation. 
The  top  dolomite  with  brown  shale  partings  appears  to  fit  the  description  of  the 
Doerun  argillaceous  dolomite.8  The  middle  dolomite-limestone  would  thus  be 
correlated  with  the  Derby.  This  conclusion  is  somewhat  questionable,  however, 
because  the  Davis  formation  in  Missouri  is  described  as  characterized  by  the 
presence  of  limestones,  some  of  them  oolitic,  one  bed  in  particular  being  described 
as  a  marble  bed  suggestive  of  the  white  lithographic  limestone  in  well  4,  whereas 
the  Derby  is  described  as  dolomite  only.9  Further  studies  will  be  needed  on  this 
problem. 

The  thickness  of  the  Franconia  in  northern  Illinois  ranges  from  less  than  100 
feet  to  150  feet.  It  increases  southward  (Fig.  7)  to  the  known  maximum  of  440 
feet  at  well  5  on  the  west,  and  265  feet  at  well  12  on  the  east.  These  thicknesses 
occur  in  the  general  east-west  belt  across  central  Illinois  where  various  Cambrian 
strata  are  considerably  affected  by  structural  warping  and  facies  changes.  It  is 
not  certainly  known  that  the  Franconia  thins  southward  from  well  12,  as  sug- 
gested. 

TREMPEALEAU  FORMATION 

The  Trempealeau  formation  consists  of  two  dolomites  which  are  thought  to 
represent  in  Missouri  the  Potosi  formation  below  and  the  Eminence  formation 
above. 

The  Potosi  dolomite  is  pale  brown,  buff,  pink,  and  light  gray,  very  finely  to 
finely  crystalline.  It  contains  variable  amounts  of  geode  quartz  and  scattered 
flakes  of  glauconite.  The  formation  is  absent  in  wells  5  and  6,  but  reaches  a 
thickness  of  290  feet  in  well  2.  It  is  thinnest  across  central  Illinois,  appearing  to 
have  been  removed  by  erosion  along  the  crest  of  a  post-Potosi  anticline  that 
extends  east  and  west,  plunging  east  (Figs.  2  and  8). 

The  Eminence  dolomite  is  white  to  light  buff,  finely  to  medium  crystalline, 
and  contains  some  very  finely  dolomoldic  white  dense  chert.  It  is  sandy  in  some 

8  E.  R.  Buckley,  "Geology  of  the  Disseminated  Lead  Deposits  of  St.  Francois  and  Washington 
Counties,"  Missouri  Bur.  Geol.  and  Mines,  Vol.  9,  Pt.  1  (1908),  pp.  47-49. 

9  Ibid.,  pp.  33-46. 
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localities,  as  in  the  vicinities  of  wells  3,  5,  and  6,  but  elsewhere  it  is  less  sandy,  and 
in  some  places  is  practically  free  of  sand.  As  suggested  in  Figure  9,  it  is  more  than 
100  feet  thick  in  a  wide  area  of  west-central  Illinois,  reaching  the  known  maximum 
of  140  feet  in  well  6,  and  thins  northeastward,  being  absent  in  wells  13  and  15. 


FRANCONIA 
(DOERUN-DERBY-DAVIS) 


L 

Fig.  7. — Isopach  map  of  Franconia  formation  (Doerun-Derby-Davis). 


GUNTER-JORDAN  FORMATIONS 

Overlying  the  Trempealeau  formation  is  a  relatively  thin  zone  of  sandstone, 
sandy  dolomite,  and  green  and  red  shales,  all  of  which  are  variable  from  well  to 
well.  The  sandstone  is  very  fine-  to  coarse-grained,  in  some  places  well  sorted  but 
more  commonly  poorly  sorted.  Some  grains  are  angular  due  to  secondary  crystal- 
line quartz  on  the  surfaces  of  previously  rounded  grains.  Where  the  sand  is  poorly 
sorted  the  formation  ordinarily  contains  loose  siliceous  oolites  of  the  size  of  me- 
dium to  coarse  sand.  The  dolomites  are  white,  light  and  medium  gray,  pink,  and 
light  brown,  and  contain  oolitic  chert  and  some  sand.  The  shales  are  relatively  few 
but  their  clear  colors  of  bluish  green  and  red  are  distinctive.  Some  sand  is  present 
in  the  shale. 
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In  Missouri  this  sandstone  zone  is  known  as  the  Gunter  member  of  the 
Ordovician  Van  Buren  formation,  and  is  described  as  basal  sand  grading  upward 
into  dolomite.  In  northern  Illinois  the  sandy  beds  at  this  horizon  have  been 
known  as  the  Jordan  formation  which  is  considered  Upper  Cambrian  in  age.  Xo 
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Fig.  8. — Isopach  map  of  lower  Trempealeau  strata  (Potosi). 

satisfactory  way  has  been  found  for  separating  the  zone  in  the  subsurface  into  two 
sandy  zones,  the  one  Cambrian  and  the  other  Ordovician,  nor  is  it  possible  to 
determine  that  there  is  a  single  zone  limited  to  either  Ordovician  or  Cambrian  in 
the  area  of  this  report.  Therefore  the  terms  are  used  together  to  indicate  a  single 
sandy  zone.  It  is  evident  that  part  of  the  Gunter- Jordan  in  Illinois  consists  of 
basal  Ordovician  sandy  beds  that  grade  upward  into  the  Oneota  dolomite.  As 
shown  in  cross  section  CD  the  basal  Oneota  contains  sand  as  much  as  200  feet 
thick  in  east-central  Illinois. 

No  isopach  map  of  the  Gunter- Jordan  is  attempted  here,  but  for  purposes  of 
drawing  the  isopach  map  of  the  overlying  Oneota  formation  the  zone  is  considered 
to  be  10-40  feet  thick,  locally  50  feet,  as  indicated  in  the  cross  sections. 
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ONEOTA    DOLOMITE 


The  Oneota  dolomite  is  white  to  light  gray,  very  finely  to  coarsely  crystalline, 
somewhat  vesicular,  with  partly  oolitic,  white  to  gray,  granular  to  dense  chert. 
The  formation  is  generally  not  very  sandy  but  does  contain  scattered  "floating" 
sand  grains  and  becomes  sandy  toward  the  base  where  it  grades  into  the  Gunter- 
Jordan  sandstone.  Sand  extends  upward  as  far  as  the  middle  of  the  formation  in 


Fig.  9. — Isopach  map  of  upper  Trempealeau  strata  (Eminence). 


east-central  Illinois.  The  Oneota  is  the  Van  Buren  (below)  and  the  Gasconade 
(above)  of  the  Missouri  geologic  column. 

The  thickness  of  the  Oneota  (Fig.  10)  increases  generally  southeastward  from 
the  Wisconsin  upland  and  eastward  and  northeastward  from  the  Ozark  region, 
in  a  manner  similar  to  that  of  the  Eau  Claire  and  Eminence  formations,  from  200 
feet  to  the  known  maximum  of  424  feet. 

At  well  3  local  uplift  and  erosion  of  the  Pittsfield  anticline  removed  the  top  of 
the  Oneota  before  the  New  Richmond  sandstone  was  deposited. 
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NEW  RICHMOND  SANDSTONE 


The  New  Richmond  sandstone  in  its  area  of  maximum  development  in  La- 
Salle  County  is  much  like  the  St.  Peter  sandstone  in  appearance,  being  composed 
of  white  fine-  to  coarse-grained  friable  quartz  sand.  However,  it  differs  in  con- 
taining some  siliceous  oolites  and  in  grading  laterally  to  dolomitic  sandstone  and 


■ 


ONEOTA 
(GASCONADE-VAN  BUREN)1 


Fig.  10. — Isopach  map  of  Oneota  formation  (Gasconade-Van  Buren). 


some  dolomite.  Red,  blue,  and  gray  shales  occur  in  places  in  the  lower  part. 
Secondary  clear  crystalline  quartz  added  to  the  surfaces  of  the  rounded  grains  is 
not  uncommon. 

The  New  Richmond  is  equivalent  to  the  Roubidoux  sandstone  and  dolomite 
formation  of  Missouri  but  probably  it  does  not  represent  all  that  is  designated  as 
Roubidoux.  The  sandstone  grades  upward  into  the  Shakopee  like  the  gradation 
of  Gunter- Jordan  into  the  Oneota.  In  Illinois  the  New  Richmond  is  considered  as 
only  the  dominantly  sandstone  part  but  the  Roubidoux  in  Missouri  is  considered 
to  extend  upward  into  the  dolomite  part. 
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The  greatest  known  thickness  of  190  feet  of  the  New  Richmond  in  Illinois  was 
logged  in  a  well  in  Starved  Rock  State  Park,10  LaSalle  County  (Fig.  11).  Logs 
of  numerous  other  wells  on  the  east,  north,  and  west  show  thinning  in  those 
directions.  Scattered  wells  on  the  south  suggest  that  the  thickest  part  of  the 


Fig. 


-Isopach  map  of  New  Richmond  sandstone  (Roubidoux), 


sandstone  extends  southwestward  to  a  point  near  Alton  where  it  is  slightly  more 
than  100  feet  thick.  The  formation  wedges  out  eastward  in  Douglas  County  and 
thins  westward  to  25  feet  along  the  western  border  of  the  state. 


SHAKOPEE  DOLOMITE 


The  Shakopee  formation  consists  mostly  of  light  to  medium  gray  very  fine- 
to  fine-grained  dolomite.  It  contains  chert  that  is  dull  to  dense,  partly  oolitic, 
similar  to  that  of  the  Oneota.  As  indicated  in  the  cross  sections  (Figs.  2  and  3), 


10  J.  Norman  Payne,  "Geology  and  Mineral  Resources  of  the  Marseilles,  Ottawa,  and  Streator 
Quadrangles,"  Illinois  Geol.  Survey  Bull.  66  (1942),  pp.  59,  337. 
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there  are  lenses  of  sandstone  in  the  Shakopee,  most  of  which  are  local  but  some  of 
which  appear  to  extend  through  two  or  more  consecutive  wells.  Thin  red,  gray, 
and  green  shale  lenses  are  present.  The  Shakopee  is  correlated  with  the  Jefferson 
City  and  Cotter  dolomites  of  Missouri. 


SHAKOPEE 
(JEFFERSON  CITY-COTTER) 
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Fig.  12. — Isopach  map  of  Shakopee  formation  (Jefferson  City-Cotter). 

An  erosional  unconformity  separates  the  Shakopee  from  the  St.  Peter  sand- 
stone. The  thicknesses  of  the  Shakopee  in  various  wells  are  irregular  because  the 
pre-St.  Peter  surface  was  a  youthful  topography.  Maps  of  the  areal  geology  of  the 
pre-St.  Peter  surface  and  the  thickness  of  the  St.  Peter  sandstone11  indicate 
maximum  relief  of  500  feet  in  northeastern  Illinois.  Although  the  data  used  in 
drawing  the  isopach  map  of  the  Shakopee  formation  (Fig.  12)  are  insufficient  for 
detail,  the  general  picture  of  the  thickening  of  the  Shakopee  southward  from  the 
Wisconsin  upland  and  eastward  from  the  Ozarks  to  approximately  600  feet  is 
essentially  correct. 

In  northern  Illinois  many  wells  have  encountered  crevices  and  cavities  in  the 

11  Marvin  P.  Meyer,  "Pre-St.  Peter  Areal  Geology  of  Northern  Illinois,"  unpublished  manuscript, 
Illinois  State  Geol.  Survey  (1947). 
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Shakopee  and  older  formations  directly  underlying  the  erosion  surface  covered 
by  the  St.  Peter  sandstone.  Such  openings  are  scarcer  on  the  south  because  there 
was  a  decreasing  amount  of  uplift  southward  previous  to  St.  Peter  deposition. 

GLENWOOD-ST.  PETER  SANDSTONE 

The  St.  Peter  sandstone  is  typically  very  fine-  to  medium-grained  incoherent 
white  sandstone.  It  contains  no  limestone  or  dolomite,  but  thin  green  shales  are 
locally  present.  At  its  base  is  a  varying  thickness  of  conglomerate  composed  of 
chert  pebbles  in  a  matrix  of  red,  green,  and  gray  sandy  to  smooth  shale.  The 
Glenwood  is  a  relatively  thin  formation  overlying  the  St.  Peter  sandstone.  It 
contains  sands  similar  to  the  St.  Peter,  also  argillaceous  dolomite  and  sandy 
green  shale.  St.  Peter  and  Glenwood  are  generally  considered  together  for  studies 
of  structure  and  stratigraphic  thicknesses  because  it  is  difficult  to  separate  them 
either  in  the  subsurface  or  in  the  outcrop. 

In  the  southern  two-thirds  of  the  state  the  thickness  of  the  Glenwood-St. 
Peter  sandstones  in  the  wells  ranges  between  ioo  and  300  feet,  averaging  180 
feet.  Because  the  variation  is  irregular  an  isopach  map  of  the  two  formations 
would  not  be  significant.  The  sandstone  filled  the  valleys  in  the  pre-St.  Peter 
surface  and  spread  out  as  a  blanket  180  feet  thick  above  the  general  level  of  the 
pre-St.  Peter  surface. 

Because  of  the  scarcity  of  data  the  rather  even  basal  surface  of  the  St.  Peter 
as  drawn  in  Figures  2  and  3  should  not  be  considered  as  a  true  picture  of  the 
irregular  contact. 

STRUCTURE 

The  structure  map  of  the  top  of  the  Glenwood-St.  Peter  sandstones  (Fig.  13) 
shows  the  general  structure  of  the  Illinois  basin  in  1,000-foot  contours,  descending 
southward  from  1,000  to  more  than  6,000  feet  below  sea-level.  The  deepest  well 
to  reach  the  St.  Peter  is  the  Pure  Oil  Company's  Stella  Billington  No.  3  in  Wayne 
County  where  the  St.  Peter  is  6,600  feet  below  sea-level  at  the  total  depth  of 
7,046  feet.  The  concentration  of  dissolved  mineral  matter  in  water  from  the  St. 
Peter  sandstone  is  also  shown  in  Figure  13  by  isocons,  or  lines  of  equal  concentra- 
tion. They  indicate  increasing  concentration  with  depth  in  the  basin. 

A  generalized  structure  map  of  the  surface  of  the  basement  granites  and  meta- 
morphic  rocks  is  given  in  Figure  14.  Only  6  wells  used  in  preparation  of  this  map 
reached  the  basement  rocks  but  enough  wells  on  the  periphery  of  the  basin  were 
deep  enough  to  reveal  the  trend  of  thickening  of  formations  and  thus  to  furnish 
a  basis  for  estimating  depth  to  the  basement  rocks  in  the  basin.  The  map  shows 
eastward  slopes  of  the  basement  surface  from  the  Ozark  region  twice  as  steep 
as  the  southward  slopes  from  Wisconsin,  and  the  surface  appears  to  have  maxi- 
mum depth  of  more  than  11,000  feet  below  sea-level  in  southeastern  Illinois.  The 
surface  is  uneven  and  it  is  probable  that  granite  hills  similar  to  those  exposed  in 
the  St.  Francois  Mountains  of  southeastern  Missouri  and  encountered  at  well  3 
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Fig.  13. — Structure  of  top  of  St.  Peter  formation  and  isocons  for  St.  Peter  brine. 

are  numerous.  The  top  of  granite  in  well  3  is  1,401  feet  below  sea-level  and  in  well 
4  it  is  2,484  feet,  a  difference  of  1,088  feet.  This  occurrence  of  a  granite  hill  under 
the  Pittsfield-Hadley  anticline  suggests  that  similar  granite  hills  may  be  present 
under  other  anticlines  of  the  Illinois  basin.  However,  in  Figure  14  no  attempt  is 
made  to  locate  such  granite  hills. 
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Fig.  14. — Structure  of  surface  of  basement  complex. 
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OIL  AND  GAS  POSSIBILITIES  OF  ST.  PETER  AND  LOWER  FORMATIONS 

The  results  of  drilling  do  not  indicate  favorable  prospects  for  oil  in  the  St. 
Peter  and  lower  formations  in  the  northern  third  of  Illinois.  The  other  part  of  the 
state  is  largely  untested  below  the  St.  Peter  and  therefore  is  regarded  as  having 
oil  possibilities  in  porous  zones  of  the  sedimentary  rocks  from  the  top  of  the  St. 
Peter  downward. 

The  St.  Peter  sandstone  itself  has  been  tested  and  found  dry  on  several 
prominent  structures  in  the  basin  area,  including  Louden,  Salem,  Mattoon,  the 
La  Salle  anticlinal  belt  in  Douglas,  Clark,  Crawford,  and  Lawrence  counties,  the 
Noble12  anticline,  and  the  DuQuoin  anticline.  On  the  Mattoon  anticline  oil 
stains  were  found  in  a  few  feet  of  the  Glenwood  sandstone  directly  above  the  St. 
Peter  sandstone,  but  no  oil  was  found  in  the  St.  Peter  or  Glenwood  in  the  test 
wells  on  the  other  structures  mentioned.  In  the  Pure's  Billington  deep  test  in  the 
Cisne  pool  on  the  Noble  anticline,  the  St.  Peter  was  found  to  be  tight  and  quartz- 
itic. 

Zones  deeper  than  the  Glenwood-St.  Peter  sandstones  that  are  especially 
porous  are  the  crevices  and  cavities  in  the  Shakopee  dolomite,  the  porous  New 
Richmond  sandstone  in  its  area  of  considerable  thickness  in  central  Illinois,  the 
crevices  and  cavities  in  the  Trempealeau  dolomite,  the  Galesville  sandstone  north 
of  its  wedge  edge,  lenticular  parts  of  the  Eau  Claire  formation,  and  the  Mt. 
Simon-Fond  du  Lac  (?)  sandstone.  These  strata  have  been  tested  in  only  a  few 
spots  and  no  authenticated  showings  of  oil  have  been  reported  in  them. 

Nearly  all  of  the  oil  fields  of  Illinois  are  included  in  an  area  of  12,000  square 
miles  in  the  south  half  of  the  state.  Nearly  75  per  cent  of  the  total  oil  has  come 
from  Mississippian  strata,  20  per  cent  from  Pennsylvanian  strata,  4  per  cent  from 
Devonian  strata,  and  only  1  per  cent  from  the  Silurian  and  Ordovician  together. 
All  of  the  Ordovician  oil  is  from  the  "Trenton"  in  the  upper  part  of  the  system. 
There  is,  thus,  a  general  decrease  in  oil  productivity  by  systems  from  the  Missis- 
sippian down. 

This  may  appear  to  be  due  to  the  fact  that  the  amount  of  drilling  becomes  less 
with  increased  depth,  but  actually  there  may  be  less  oil  in  the  deeper  formations. 
In  oil  fields  with  production  from  several  zones  widely  separated  in  depth,  for 
example  Westfield,  Salem,  and  Louden,  production  areas  are  notably  smaller  for 
the  deeper  zones.  If  this  trend  toward  smaller  productive  areas  continues  down- 
ward, oil  accumulations  in  the  pre-St.  Peter  Ordovician  and  in  the  Cambrian 
formations  on  known  structures  may  be  small. 

It  must  be  recognized  that  below  old  unconformities  there  may  be  structures 
that  are  not  reflected  in  known  key  horizons.  It  appears  that  the  only  chance  of 
finding  such  structures  in  advance  of  drilling  would  be  by  geophysical  methods. 
Also  stratigraphic  traps  may  occur  in  Ordovician  and  Cambrian  rocks  as  well  as 
in  younger  systems. 

12  Name  proposed  by  Darsie  A.  Green  in  paper  presented  at  the  Eastern  Interior  regional  meeting 
in  St.  Louis,  January  14-15,  1Q48,  for  the  Clay  City  anticlinal  belt. 


